To determine patterns of physical activity (PA) along domains of work-transport-leisure among adult Saudis, sociodemographic correlates of PA and perceived personal barriers to leisure-time-related physical inactivity in Al-Hassa, KSA. Methods: A cross-sectional study in which 2176 adult Saudis attending urban and rural Primary Health centers were selected using multistage proportionate sampling method. Participants were personally interviewed to gather information regarding sociodemographics, PA pattern using Global Physical Activity Questionnaire (GPAQ), and perceived barriers toward recreation-related PA. Analysis was carried out along GPAQ protocol. Results: Median total physical activity was 2304 METs-minutes/week. Fiftytwo percent of subjects were sufficiently active meeting the minimum recommendations when considering total PA and 21% of the subjects were sufficiently active in leisure-time-related activity with ≥ 5 days of any combination of walking, moderate or vigorous-intensity activities with a total of at least 600 METs-minutes/ week. Regression analyses showed that females, higher educational and occupational status were negative predictors to total and leisure-related PA. Barriers perceived toward leisure-related PA included weather, traditions, lack of facilities and time. Conclusion: A low PA pattern along the 3 domains of PA may impose a reflection toward more sedentary life style in Saudi Arabia.
Saudi Arabia has witnessed enormous economic advancement in the recent decades. This transition has promoted the adoption of westernized dietary habits and sedentarism with considerable negative impact on community health. These changes are thought to be important contributors for recent epidemic of noncommunicable diseases and their complications. 1, 2 A community-based national study in Saudi Arabia has shown the overall prevalence of coronary heart disease (CHD) and diabetes mellitus (DM) to be 5.5% and 23.7%, respectively. 3 Moreover, the expected increase in CHD mortality in the Middle East in year 2020 compared with 1990 is estimated to be the largest worldwide: "146% increase in women and 174% in men." 4 Prevention of many noncommunicable diseases begins with control of modifiable risk factors, including physical inactivity. Physical inactivity represents an independent risk factor for a number of noncommunicable diseases, including CHD, DM, hypertension, obesity, and osteoporosis. 5 The World Health Organization (WHO) has indicated that physical inactivity is one of the top 10 leading global causes of mortality and disability worldwide, 6 responsible for an estimated 1.9 million deaths and 19 million disabilities each year. 7 Regular physical activity (PA) was shown to reduce the risk of numerous diseases and enhance psychological well being. [5] [6] [7] [8] In spite of the well-recognized benefits of PA, millions of people are inactive and the prevalence of physical inactivity is growing. 9 Identification of the determinants of physical inactivity is warranted for planning of proper interventions. Perceived barriers to leisure-time PA have been widely studied in the developed countries. 10, 11 It is demonstrated that perceived barriers are inversely associated with PA. 12 However, this association is dependent on the population studied. 13 In Saudi Arabia, few studies were carried out to determine the prevalence of PA. These studies were unable to display the patterns of PA along its different domains, 14, 15 and there is no study available in literature that focuses on the perceived personal barriers to leisure-time PA. The objectives of this study were to determine patterns of PA along the domains of work, transport, and recreation among attendees of primary healthcare centers (PHCs), the possible sociodemographic determinants that correlate PA in each domain, and perceived personal barriers to recreation or leisurerelated physical inactivity in Al-Hassa, KSA.
Setting
A cross-sectional descriptive study was carried out in Al-Hassa Governorate, located in the eastern province of Saudi Arabia, 450 km from Riyadh, and populated with 996,000 Saudis. Al-Hassa is comprised of 3 regions: urban, populated by about 60% of the total population; rural, consisting of 23 villages (35% of the population), and Hegar, "Bedouin scattered communities" (5% of the population). In Al Hassa, The Ministry of Health provides primary care through 54 PHCs serving approximately 85% of the population; the rest of the population receive primary care services through other health facilities like the national guard, armed forces, ARAMCO oil company, and private sector.
Subjects and Methods

Sample Size and Sampling Methods
Assuming a level of PA among Saudi adults of 50% 16 with a precision of ±10%, and employing a 95% confidence interval and 80% power, the total sample size was 1820 adults. Adding 20% to compensate for a potential nonresponse, the final total sample size was estimated to be 2184. An updated list of PHCs was prepared and a multistage proportionate sampling technique was employed. In the first stage, 10 PHCs were randomly selected from an updated list (6 urban and 4 rural, proportionately; those at Hegar were excluded for the sake of transportation convenience as the nearest PHC was a distance of 150 km). In the second stage, considering a female to male ratio of attendees of 1.5:1, 17 an appropriate sampling fraction was used to estimate the required sample according to gender and urban/rural distribution. A systematic random sampling method was employed within each PHC to select subjects. Every 10th and 8th subject was selected from urban and rural PHCs, respectively. On average, 35 to 50 subjects were selected per PHCs per month.
Inclusion Criteria. Age ranged from ≥ 18 to ≤ 64 years of age for both genders. Participants had to be Saudi Nationals available for follow-up or accompanying patients and parents for routine services with no apparent physical disability or handicapping conditions. Exclusion Criteria. Those with the physiological condition "pregnancy" or the pathological condition "wounds" which had deterred them from their routine PA in the last week were excluded.
A personal approach was used to invite possible participants; 2546 subjects were approached and 2316 agreed to participate (response rate of 91%). The total number of females approached was 1272, but only 967 consented for inclusion (response rate of 76%). The represented 44.4% of the total sample included in the final analysis (N = 2176) due to high refusal, especially in urban centers. Those who refused to participate were not significantly different from the rest of the sample regarding sociodemographic characteristics.
Data Collection Tools
Participants were invited to a personal interview to gather information regarding sociodemographics: age in years, current residence, years of education, occupational status, and presence of any chronic disease conditions. The Global Physical Activity Questionnaire (GPAQ) version 2.0 was used for data collection. 19 It assesses the frequency (days) and time (minutes/hours) spent doing moderate-and vigorous-intensity PA during a typical week in 3 domains: work-related (paid and unpaid, including household chores), transportation in its active form (walking and cycling), and recreation, or "leisuretime" PA.
GPAQ is derived from the International Physical Activity Questionnaire (IPAQ). It is validated and widely employed to assess PA pattern, especially in developing countries. 20 In one study 21 involving 8 developing countries, GPAQ and IPAQ were administered on at least 2 occasions. Criterion validity was assessed using an objective measure (pedometer or accelerometer) over 7 days. The reliability coefficients were of moderate to substantial strength (Kappa ranged from .67 to .73; Spearman's rho .67 to .81). Concurrent validity between IPAQ and GPAQ showed a moderate to strong positive relationship (.45 to .65). GPAQ showed a moderate to strong positive correlation with IPAQ. In a Vietnamese study, 22 test-retest reliability for the GPAQ score showed repeatability correlations of .69 after 2 weeks and .55 after 2 months.
Translation of the original content of GPAQ into Arabic was followed by translation into English to ensure reliability of the questionnaire. 19 No changes were made to the original contents and wording of the questionnaire.
In addition to the GPAQ, a show card was derived from World Health Organization's STEPwise approach to Chronic Disease Risk Factor Surveillance instrument version 2.0, 18 which provides examples of types and intensity of PA. It was used with the introduction of some modifications to suit the Saudi community.
Perceived personal barriers toward leisure-time PA were also inquired using close-ended questions. The options were generated from the pilot testing.
Data Collection
From each PHC, 2 nurses-1 male and 1 female-were recruited for data collection; they received training on a) conducting an interview, b) using a show card, and c) checking for data quality under supervision of investigators.
Pilot testing was carried out through the interviewing of 97 subjects attending a nearby primary care center beyond the sample size. This aided in training the data collectors, testing the reliability of data collection tools (interrater reliability coefficient = .91), and exploring the possible perceived barriers toward recreation leisuretime PA.
Data Management and Analysis
Data collection and processing followed GPAQ version 2.0 analysis protocols. 19 Data Management, Definitions, and Analysis. Energy expenditure was estimated based on duration, intensity, and frequency of PA performed in a typical week. The unit of measurement for energy expenditure was the Metabolic Equivalent (MET) derived from activity variables of GPAQ. MET is the ratio of specific PA metabolic rates to the resting metabolic rate. One MET is equal to the energy cost of sitting quietly (1 kcal/kg body weight/ hour). Oxygen uptake in ml/Kg/minute with 1 MET is equal to the oxygen cost of sitting quietly (about 3.5 ml/ Kg/minute). MET values and formulas for computation were based on the intensity of specific PA: a) moderate-intensity activities during work, transportation, and recreation were assigned a value of 4 METs b) vigorous-intensity activities were assigned 8 METs c) a total PA score was determined to be the sum of all METs/minutes/week derived from moderateto-vigorous-intensity PA performed in work, transportation, and recreation (leisure activity). According to the GPAQ analysis framework, PA was classified into the following levels: a) High, including vigorous-intensity activity on at least 3 days with a total of at least 1500 METsminutes/week or ≥ 7 of any combination of walking, moderate-or vigorous-intensity activities with a total of at least 3000 METs-minutes/week b) Moderate, including ≥ 3 days of vigorous-intensity activity of at least 20 minutes/day or ≥ 5 days of moderate-intensity and/or walking of at least 30 minutes/day or ≥ 5 days of any combination of walking, moderate-or vigorous-intensity activities with a total of at least 600 METs-minutes/week c) Low, in which no activity is reported or reported activities did not comply with the previous criteria. The previous 3 levels were recategorized into a) Sufficiently active: participants who met PA recommendations for moderate-or high-intensity categories or who met the minimum recommendations of 30 minutes of moderate-intensity PA for 5 or more days per week or ≥600 MET minutes/week in the classification of recreation or leisure-time-related activity 23 b) Insufficiently active: participants who met PA requirements for the low category. Data entry and analysis were carried out using SPSS 13.0 (SPSS Inc., Chicago, IL) and Epi-Info version 6.04 (Centers for Disease Control and Prevention, Atlanta, GA). Data cleaning and analysis were performed according to GPAQ protocol. Elimination of the records was done in response to missed information on 1 or more domains of PA (112 records) or over-reporting of total minutes spent in PA/day, >1440 minutes/day (28 records).
Statistical Methods
The Shapiro-Wilk test for normality revealed the following statistics: 0.614 for work-related METs, 0.726 for transport METs, 0.648 for recreation METs, and 0.788 for total METs (P = .001). The previous figures rejected data normality, and hence we employed 95% confidence intervals (CI) for the median (50th percentiles) using methods proposed by Bonett and Price, 24 and interquartile range (IQR = 25th-75th quintiles), to report prevalence of physical activity in METs-minutes. Nonparametric tests of significance, namely Kruskal Wallis (1-way), and Mann Whitney tests were used for comparison of continuous variables. Categorical variables were reported as proportions with 95% CI; Chi-square tests for trend were used when appropriate. Multiple linear regression analyses were generated to explore the relationship between the dependent variables (METs minutes/week) of the total and different domains of PA against independent sociodemographic variables. Standardized β coefficients and P-value were reported for each model. P < 0.05 was considered significant.
Ethical Considerations
Permissions were obtained from the local health authorities as well as our institution after the proposal and tool used for data collection were approved. Participants were provided with a full explanation of the study with the emphasis on the right of the subject not to participate. Informed consent forms were obtained from those agreed to participate. Table 1 shows sociodemographic characteristics of participants. Age ranged from 18 to 64 years with a mean of 32.7 ± 9.8 years. Urban population constituted 61.7%, and 33.3% of the included women were working. Chronic diseases and conditions were reported in 10.8% (149 men and 84 women), of which diabetes mellitus (DM), hypertension (HTN), DM with (HTN), and coronary heart disease represented 65.7%. Men showed longer years of education compared with women. Table 2 depicts the physical activity of participants in METs minutes/week distributed by age groups along the 3 domains of PA. The total METs minutes/week for all age groups showed a median of 2304 (95% CI, 702-3708). In the work-related domain, those < 25 and ≥ 55 years demonstrated the lowest METs minutes/week. The age group of 18 to <25 years showed the highest METs minutes/week in the transport-related domain. Recreation-related METs minutes/week were higher in those of 18 to <25 years, with significant downward trend in relation to age (P = .001).
Results
METs in Physical Activity Domains
Men in the age range of 25 to <45 years demonstrated the highest total METs minutes/week, while those of 18 to <25 years showed the highest METs minutes/week in transport domain with significant downward trend in relation to age. Among women, those < 25 years demonstrated the least work-related METs (P = .032), but higher METs minutes/week in the recreation-related domain (P = .010). There was no significant difference between genders in the work-related (P = .131), transport (P = .531), and total METs minutes/week. Recreationrelated METs minutes/week were significantly higher among men (P = .003). Table 3 shows different levels of PA. A low level of PA was found among 48.0% (CI = 45.9-50.1), more common among men than women (50.5% vs. 44.8%) with significant downward trend in relation to age and female gender. A moderate level of PA was found in 35.8% (CI = 33.8-37.8), more common among women than men (43.9% vs. 29.3%, P = .001). A high level of PA was more common among men (20.2% vs. 11.3% for women, P = .001) (CI = 18.0-22.5). After recategorizing moderate and high levels (sufficiently active) versus low level, 52.0% of the included participants were sufficiently active in relation to overall PA level (data not shown).
Physical Activity Levels
Regarding participation in different domains of PA with "yes" or "no" options, it was found that 60.9% of the subjects were engaged in work-related activity and 46.3% reported active (commuting, primarily active walking) transportation-related PA. Recreation (leisure-related) PA was reported in 50.7% (data not shown). Table 4 shows the median time (minutes/week) of work-and recreation-related moderate-and vigorousintensity PA in relation to age and gender. Work-related moderate-intensity PA was reported in 42.1% of men (median of 96.5 minutes/week), with significant decline with age (P = .014). Vigorous-intensity work-related PA was reported by 20.8% (175.0 minutes /week). Those of < 25 years of age showed the least activity level in both moderate and vigorous work-related activity. Among women, moderate-intensity work-related PA was reported by 65.3% with significant increase with age (P = .001).
Intensity of Physical Activity
Women were engaged more in moderate-intensity workrelated activity compared with men (P = .001). Vigorousintensity work-related activity was reported in only 10.9% of women with significantly less median minutes/week compared with men (P = .003).
For recreation-related activity; men reported more moderate-intensity activity [37.3% (45.5 minutes/ week)]. Among women, both moderate and vigorous recreation-related PA showed significant decline with age, with less median minutes/week when compared with men. Irrespective of gender, those aged ≥ 55 years reported 0 median minutes/week for vigorous-intensity recreation-related activity. Table 5 depicts the results of multiple regression analyses of the dependent variable (METs minutes/week) along various domains of PA against the independent sociodemographic variables. Work-related METs was positively related to age while higher educational (university or higher) and occupational status (government employee) were negative predictors. For the transportrelated domain, increasing age, female gender, and higher Note. Gender coded (male = 1, female = 0); residence (urban = 1, rural = 0); occupational status (none/retired = 0, housewife = 1, self employed = 2, governmental = 3); chronic diseases (1 = yes, 0 = no).
Correlates of Physical Activity
education status were significant negative predictors, while rural residence was associated with higher transport-related METs. For the recreation-related domain, the following were negatively associated with recreation leisure-time-related activity: being female, being older, living in an urban residence, and the presence of chronic disease conditions. Total physical activity showed significant negative association with gender (female) and higher educational and occupational status. For leisure-time physical activity, only 21.0% of the included sample could be classified as being sufficiently active in this domain (600 METs-minutes/day or 150 minutes of moderate intensity ≥ 5 days/week) (data not shown). Table 6 shows perceived personal barriers to recreation leisure-time-related PA distributed by gender, age groups, and level of PA. Weather, stated by 65.9%, was the leading barrier, followed by traditions and customs (about 60.0% of the responses, especially among women, listed approval of the family, especially husband, traditions, restrictions, and being a female). Societal restrictions and traditions were also mentioned by older age groups and those with low PA. Lack of places appropriate for exercising was mentioned by 55.4%. Lack of time (working office hours, work overload, and extra jobs among men, and household chores among women, were chiefly mentioned) ranked fourth (44.7%) and was reported by both genders. Other barriers included lack of company (29.1%), especially among women, lack of money (28.2%), especially among men, and lack of interest (20.0%), especially among the younger age group.
Perceived Personal Barriers to LeisureTime Physical Activity
Discussion
This study reveals the prevalence of physical inactivity is relatively high (48%) in KSA. In a review, Al-Hazzaa reported that physical inactivity ranged from 43.3% to 99.5% in KSA. It is higher than many European and North American countries. 24 Although discrepancy in the compilation of data is one known factor that is difficult to rule out as a result of applying different data collection tools and cutoffs, similarity in inactivity prevalence with neighboring Gulf countries supports the validity of this data. 25 Lifestyle is the most likely cause of this high prevalence. Tremblay et al 26 reported an increase in prevalence of PA in Canada after 10 years of immigration among Arabs resulted in the adoption of a more active lifestyle.
Economical improvement brings changes in the lifestyle of a person and a community. Change in the nature of jobs and incorporation of technology reduces use of muscle for PA, especially in work-related domain. In this study, work-related activity is still the major contributor, consistent with findings in other studies. 27, 28 The shift in nature of work that demands a lesser amount of PA is indicated by reduced percentages of population involved in agriculture. In Saudi Arabia, only 6.7% of population is involved in agriculture-related work. 29 The Saudi economy is mainly based on the export of petrol. Subsidized oil prices in the country, combined with a poor public transport system, result in personal motorized vehicle use for commuting. The numbers of cars per 1000 people has increased from 93 to 336 30, 31 in the last 10 years. Therefore, transport-related PA is not expected to rise in Saudi Arabia in the near future. A proportionate rise in leisure-time activity is required to meet the PA recommendations for a healthy life.
Besides economy, age and gender are important factors in determining variation in domains of PA. Nearly half of study sample (especially males) are in the category of low-level PA. All domains, especially leisure-time domain, showed significant decline in PA with advancing age. However, at early stages of adult life (25-35 years) , an increase in PA is noticed for work-related domain. This trend reflects that females age 25 to 45 years are more active than males in performing a moderate level of activity. Taking care of children and household activities might be the reason for this difference. However, the incorporation of housemaids for taking care of children might further deteriorate this in the future. 32 Strategies to enhance leisure-time PA need to begin with an understanding of prevalence and patterns in a society, along with measures directed toward personal barriers. There is considerable variation in personal barriers for PA among study subjects in various countries. 33 The most frequently cited barriers against leisure-time PA by the study subjects are weather and traditions (especially for females), unlike lack of time as reported by most of the developed countries. 34, 35 KSA is known for its hot and rough weather. Outdoor activity happens least from afternoon to sunset. Schools and universities remain closed for 3 months in summer. However, centrally airconditioned facilities for indoor PA and football stadiums are available in every major city. A high percentage (41.0%) of subjects with low PA reported lack of money as a barrier. This is in contrast with other developing countries (Brazil, 44%) 33 and unlike developed countries (Australia, 12%). 34 Walking is a cost effective PA to improve health. It is possible that a substantial number of the Saudi population associates the health benefits of PA exclusively to participating in sports and attending fitness clubs. A common excuse in this study, but not the most common (as in the developed world), 34 is a lack of time, especially by young adults and male subjects. Research conducted by diary of daily activity showed it a tenable excuse, as most people watch television for more than 2 hour each day. This emphasizes the idea of individually tailored advice to promote leisure-time PA among Saudi nationals.
Study Limitations
This study was PHCs-based, instead of the communitybased approach, due to constrain entailed in conducting a household survey in response to the conservative nature of Saudi society. The results of this study cannot be generalized while considering that our sample did not include a sizeable population fraction that receives primary care in other facilities than PHCs in Al Hassa, in which possible different patterns and barriers toward physical activity may exist.
Recall bias cannot be ruled out in this design with over and/or underreporting of physical activity among our participants. GPAQ only considers work-related domain without much differentiation between domestic and other forms of occupational-related activity.
Metabolic equivalents are calculated without regard that each activity has different MET values, especially in transportation and leisure-time activities.
Conclusion
Physical activity pattern among adult Saudis included in this study demonstrated low levels in the 3 domains. For males it mainly stems from work-related reasons, while for females it stems from household chores.
Transport-related PA was low among both genders and only 21.0% were active in leisure-time-related activity. Coupled with several perceived barriers toward leisuretime physical activity, the trend will be toward more sedentarism.
